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@ Carboxylic acid derivatives useful for inhibiting the degradation of cartilage. 
ij57) Certain carboxylic acids of the formula 

,(CH 2 ln-CO-OH 

R 1 


(I) 


and the pharmaceutically-acceptable salts thereof, and certain 
10 esters and amides thereof, are useful for inhibiting the degrada- 
(J) iton of articular cartilage when administered to a mammalian 
»^ subject affected with an arthritic disease. X is O. S.SO, SO2. 

NH, NCH :: or NCOCH 3 ; R 1 is H or CH 3 ; and n is zero or one. 
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This invention provides new chemical compounds 
of the formula 



(CE 2 ) n -COY 


(I) 


and the pharmaceutical ly-acceptable acid addition 
salts thereof and the pharmaceutical ly-acceptable 
base salts thereof, wherein 

X is selected from the group consisting of 0, S, 
2 

SO, SO- and NR ; 

r* is selected from the group consisting of H 

and CH 3 ; 

y • i S selected from the group consisting of OH, 

OR 3 and NER 4 ; and 

n is zero or one; wherein- 

R 2 is selected from the group consisting of E, 

CE- and CO-CH^; 

R 3 is selected from the group consisting of 
alkyl having 1 to 5 carbons and phenyl; 

and R 4 is selected from the group consisting of 
H, alkyl having 1 to 5 carbons, phenyl, hydroxyphenyl 
and 5-tetrazolyl . 
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Further, this invention provides a method for 
inhibiting the degradation of cartilage in a joint of 
a mammalian subject afflicted with an arthritic 
disease, which comprises administering to said 
subject a compound of formula I, or a pharmaceuti- 
cal ly-acceptable salt thereof. 

Yet further, this invention provides pharma- 
ceutical compositions comprising a compound of the 
formula I, or a pharmaceutical ly-acceptable salt 
thereof, and a pharmaceutical ly-acceptable carrier. 

Preferred compounds of the invention are .the 
compounds of formula I, wherein X is 0. Within this 
preferred group, particularly preferred compounds are 
those in which R is CE^ . An especially preferred 
individual compound of this invention is 4-[(E>-2- 
( 4 , 4-dimethyl-6-chromanyl ) -2-methyl vinyl ] benzoic ^ 
acid, the compound of formula I, wherein X is 0, R 
is CE 3 , Y is OH and n is zero. 

The compounds of "formula I, wherein X is 0, S, 
SO, SO, or NCOCH,, R 1 is H or CH 3 , Y is OR and n is 
zero or one, wherein R 3 is alkyl having 1 to 5 carbon 
or phenyl, can be prepared by reacting a phosphonxum 
halide of the formula 
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P(CgH 5 ) 3 Z 


(ID 


wherein Z is chlcro cr bromo, with' the appropriate 
aldehyde of the formula 

(CH 2 ) n -CO-OR 3 



(Ill) 


This is a typical Wittig reaction and it can be 
carried out in the normal manner for this type of 
transformation. However, a particularly convenient 
way of condensing II with III involves contacting 
substantially eguimolar amounts of II and III in an 
epoxyalkane having 3 to 6 carbons at a temperature in 
the range from 30 to 100 °C, and preferably at about 
60°C. A particularly convenient epoxyalkane for use 
in this transformation is 1 , 2-epoxybutane . The 
reaction time varies according to the reaction 
temperature, but at about S0°C reaction times of a 
few days, e.g. three days, are commonly used. At the 
end of the reaction, the product can be isolated by 
standard methods. For example, t':.-. product can be 
isolated by removing the s?ci:yc.xkane by evaporation 
in vacuo . The crude product thus obtained can be 
purified by standard methods such as recrystalli- 
zation or chromatography, if desired.- 
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The compounds of formula I, wherein X is 0/ S, 
SO or S0 2 , R* is E or CE^, Y^ is OH and n. is zero or 
one, can be prepared from the "corresponding compound 
of formula I, wherein Y is OR 3 and R 3 is alkyl having 
5 1 to 5 carbon atoms or phenyl, by hydrolysis. This 

is normally carried out by treating said compound of 
formula I, wherein Y is OR 3 , with an excess of an 
aqueous solution of an .alkali metal hydroxide, e.g. 
sodium or potassium .hydroxide, or an alkaline earth 

10 metal hydroxide, e.g. magnesium or barium hydroxide, 

or an alkali metal carbonate, e.g. sodium -or potassium 
carbonate. A cosolvent such as a lower alkanol , e.g. 
methanol or ethanol , can be added if desired. The 
reaction is usually run at a temperature in the range 

15 from 40 to 100°C, and preferably about 80°C. It 

usually takes a few hours, e.g. two. hours, to reach 
completion. The product is then isolated by standard 
methods. For example, in one method, the cosolvent 
is removed by evaporation, the resulting mixture is 

20 acidified, and then the product is extracted into a 

volatile, organic solvent which is not miscible with 
water. Finally, the product is recovered by solvent 
evaporation. It can be purified by standard tech- 
niques, such as recrystallization. 

25 The compounds of the formula I, wherein X is NH, 

R 1 is E or CE 3 , Y is OE and n is zero or one, are 
prepared from the corresponding compound of formula I, 
wherein X is NCOCH 3 and Y is OH or OR 3 , wherein R 3 is 
alkyl having 1 to 5 carbons or phenyl, by. hydrolysis. 

30 This hydrolysis is carried out in exactly the same 

manner that was described earlier for preparation of 
'a compound of formula I, wherein X is 0, S, SO or 
S0 2 , R 1 is H or CE 3 , Y is OE and n is zero or one. 
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The compounds of formula. I, wherein- -X is NCOCE. , 

1 3 
R is E or CS 3 , Y is OH and n is zero or one, are 

prepared by hydrolysis of the corresponding compound, 

wherein Y is OR 3 , wherein R 3 is alkyl having 1 to 5 

carbons or phenyl. This is carried out by treating 

the starting material with an excess of an aqueous 

solution of an alkali metal hydroxide, e.g. sodium or 

potassium hydroxide, or an alkaline earth metal 

hydroxide, e.g. magnesium or barium -hydroxide, or an 

alkali metal carbonate, e.g. sodium or potassium 

carbonate. Also a cosolvent such as a lower alkanol , 

e.g. methanol or ethanol , can be added if desired. 

However, in order to avoid hydrolysis* of the NCOCH^ 

moiety, the reaction is run at a temperature in the 

range from 15 to 30°C, and preferably at about 25°C. 

At about 25°C, the reaction is normally complete 

within about 48 hours, and then the product can be 

isolated in exactly the same manner as described 

earlier for a compound of formula I, wherein X is 0, 

S, SO or S0 2 , R 1 is H or CH 3 , Y is OH and n is zero 

or one. 

The compounds of formula I, wherein X is SO, R^ 

is H or CH 3 , Y is OH, OR 3 orNER 4 , and n is zero or 

one, wherein R 3 is alkyl having 1 to 5 carbons atoms 

or phenyl and R 4 is H, alkyl having 1 to 5 carbon 

atoms, phenyl, hydroxyphenyl or 5-tetrazolyl , can 

also be prepared from the corresponding compound of 

formula I, wherein X is S. This is achieved by 

oxidation of the sulfide moiety to a sulfoxide 

moiety, and a variety of reagents known in the art 

for this kind of transformation can be used. However, 

* 

particularly convenient conditions for this purpose 
are the use of sodium metaperiodate in .aqueous 
dioxane at about 0°C. 
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It. like manner, the compounds of formula I, 
wherein X is S0 2 , R 1 is H or CH 3 , Y is OH, OR 3 or 
NHR , and n is zero or one, wherein R 3 is alkyl 
having 1 "to 5 carbons atoms or phenyl and R 4 is H, 
alkyl having 1 to 5 carbon atoms, phenyl, hydroxy- 
phenyl or 5-tetrazolyl, can also be prepared from the 
corresponding compound of formula I, wherein X is S. 
This is achieved by oxidation of the sulfide moiety 
to a sulfone moiety, and a vaxiety of reagents known 
in the art for this kind of transformation can be 
used. However, particularly convenient conditions 
for this purpose are the use of a peroxy carhoxylic 
acid, such as 3-chloroperbenzoic acid, in a reaction- 
inert organic solvent, such as chloroform. 

The compounds of formula I, wherein X is NCH- 

1 7 a 3 

R is H or C2-, Y is OH, OR J or NHR , and n is zero 

or one, wherein R J is alkyl having 1 to 5 carbons 

atoms or phenyl and R 4 is H, alkyl having 1 to 5 

carbon atoms, phenyl, hydro jcyphenyl or 5-tetrazolyl , 

can be prepared from the corresponding compound of 

formula I, wherein X is NH. This can be achieved by 

reductive methyl ation, and a convenient method 

involves treating the compound of formula I, wherein 

X is NH, with an excess of formaldehyde in refluxing 

formic acid ... 


-3- 


U130795 


The compounds of formula' I, wherein "x is 0, SO, 

SO or NR 2 , R 1 is H or CE_ and Y is NHR 4 , wherein 

2 4 
R is C0CE 3 and R is hydrogen, alkyl having 1 to. 5 

carbons, phenyl, hydroxyphenyl or 5-tetrazolyl , can 
be prepared from the corresponding compound of 
formula I, wherein .Y is OH. This is achieved by 
activation of the car boxy group, e.g. by mixed 
anhydride formation, followed by reaction with an 
amine of formula R 4 -NH 2 . Thus, formation of the 
mixed anhydride involves suspending or dissolving an 
appropriate carboxylate salt of the carboxylic acid 
of formula I in a reaction- inert organic solvent, and 
then adding to this suspension or solution a reagent 
selected from pivaloyl chloride and lower-alky 1 
chloroformates. Appropriate salts are, for example, 
alkali metal salts, such as sodium or potassium 
salts, and amine salts, such as triethyl ammonium, 
pyridinium, N-ethylpiperidinium or N,N-dimethyl- 
anilinium salts. Appropriate solvents are those 
which serve to dissolve at least one of the reactants, 
and the mixed anhydride product, and do not adversely 
interact with the reactants or product. Examples of 
such solvents are chlorinated hydrocarbons, such as 
chloroform and methylene chloride; aromatic hydro- 
carbons, such 'as benzene, toluene and xylene; and 
ethers, such as diethyl ether, tetrahydrofuran and 
1,2-dimethcxye thane. The reaction is usually carried 
out at a temperature in the range from about -50°C 
to about 30°C, and preferably at about -25°C. At 
about -25°C, the reaction commonly requires less than 
one hour. The salt of the compound of formula I and 
the pivaloyl chloride or lower-alkyi chloro formate 
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are normally present in roughly equimolar proportions, 
although in some instances a small excess of the acid 
chloride component is used. The product can be 
isolated simply by filtering off the insoluble 
materials, and then evaporating the solvent in vacuo 
to give the crude product. The latter can be used 
directly, or^ purified further by methods known in the 
art. If desired, however, the mixed anhydride 
product need not be isolated. It can be used in situ 
for reaction with the amine of formula R^-NH 2 . 
Reaction of the mixed anhydride with the amine of 
formula R^-NH^ is usually carried out simply by 
contacting the reactants in an inert solvent, for 
about 0.1 to about 2 . 0 hours , at a temperature in the 
range from about -30°C to about 30°C and preferably 
at around -25 *C. The same solvents identified above 
for mixed anhydride formation are useful for this 
reaction, and the reagents are usually used in 
approximately equimolar proportions. In the cases 
wherein this reaction is conducted in a water-im- 
miscible solvent, the product is usually isolated by 
washing the reaction mixture with hydrochloric acid 
and then concentrating the organic solvent to dryness 
in vacuo, to give the crude product. The latter 
product can be purified further by well-known methods, 
such as chromatography or recrystallization. 
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The phosphonium hal ides of formula. II are 
prepared by reaction of triphenyl phosphine with the 
appropriate halo compound of the formula 



wherein X is 0/ S, SO, SC 2 or NC0CE.J, R is H or CH 
'and Z is chloro or brorao, in refluxing" toluene. 

The halo compounds of formula IV/ wherein 2 is 
chloro , can be prepared from the corresponding 
alcohol of the formula 



by reaction of an alcohol of formula V with thionyl 
chloride and pyridine, while the halo compounds of 
formula IV f wherein Z is brorao, can be prepared by 
reaction of an alcohol of formula V with phosphorus 
tribroraide. 

The halo compounds of formula IV can also be 
prepared by halogenation of the corresponding com- 
pound of the formula 
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using standard methods. For example, when Z is bromo 
the halogenation can be effected using N-bromosuccinimide 
in carbon tetrachloride. 

The compounds of formula V, wherein x'is 0 or S 
and is H or CH^ , can be prepared according to 
Scheme I. 
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jcH 3 S0 2 Cl 



CH.C0C1/A1C1 3 
or 

?OCl 3 /HCON(CS 3 ) 2 
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Firstly, 2-raethyl-4-hydroxy-l-butene (X) is 
converted into its methanesulf onate ester (IX), using 
methanesulf onyl chloride* Displacement of the 
methanesulf onyloxy group with the potassium salt of 
phenol or thiophenol then affords 2-methyl-4-phenoxy- 
1-butene (VIII; X is 0) or 2-methyl-4-thiophenoxy-l- 
butene (VTII;~X is S) . These latter materials are 
cyclized to 4 , 4 -dimethyl chroraan (VII; X is 0) or 4,4- 
dimethyl thiochromar. (VII; X is S) using liquid 
hydrogen fluoride. A compound of formula VTI is then 
subjected to a Fried el -Crafts reaction (using acetyl 
chloride and aluminum chloride in carbon disulfide), 
to give the 6-acetyl derivative (VI; R 1 is CH^), or 
it can be subjected to a Vilsmeier reaction (using 
phosphorus oxychloride and N, N-dime thy 1 form amide) to 
give the 6-formyl derivative (VI; R^ .is* H) . Finally, 
the ketone or aldehyde of formula VT is reduced with 
sodium bcrohydride in methanol . This affords the 
desired alcohol of formula V. 

An alcohol of formula V, wherein X is SO, can be 
prepared by oxidation of the corresponding compound, 
wherein X is S. This can be carried out in the same 
manner as that described for oxidation of a compound 
of formula I, wherein X is S, to a compound of 
formula I, wherein X is SO. Similarly, an alcohol of 
formula V, wherein- X is S0 2 , can be prepared by 
oxidation of the corresponding compound of formula V, 
wherein X is 5, and the method described for the 
oxidation "fa compound of formula I, wherein X is S 
to a compound erf formula I, wherein X is S0 2 can be 
used. 

The compounds of formula V, wherein X is NCOCH^ 
and R 1 .. is E or CE^ -can be prepared according to „....-... 
Scheme II . 
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Firstly, 3-methylcrotonovl chloride (XV) is 
reacted with aniline to give the amide (XIV), which 
is then cyclized using aluminum chloride in the 
absence of solvent. Reduction of the 2-oxo-l , 2 , 3 , 4- 
tetrahydrogu incline thus obtained (XIII) with lithium 
aluminum hydride in diethyl ether then gives the 
amine of formula XII* This latter amine is acetylated 
using acetyl chloride in pyridine, to give the amide 
of formula XI. A compound of formula XI is then sub- 
jected to a Friedel -Crafts reaction (using acetyl 
chloride and aluminum chloride in carbon disulfide), 
to give the 6-acetyl derivative, or it can be sub- 
jected to a Vilsmeier reaction (using phosphorus 
oxychloride and N,N-dimethyl form amide) to give the 6- 
forrayl derivative. Finally, the ketone or aldehyde 
thus, obtained is reduced with sodium borohydride in 
methanol to give the desired alcohol of formula V. 

The compounds of the formula I, wherein Y is OH, 
are acidic and they form base salts. All such base 
salts are within the scope of this invention. They 
can be prepared by conventional methods for carboxylic 
acid compounds. 'For example, they can be prepared 
readily and conveniently simply by contacting the 
acidic and basic entities, usually in a stoichio- 
metric ratio,'- in either an aqueous, non-aqueous or 
partially aqueous medium, as appropriate. The salts 
are recovered either by filtration, by precipitation 
with a non-solvent followed by filtration, by evapo- 
ration of the solvent, as appropriate, or, in the 
case of aqueous solutions, by lyophilization. Basic 
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agents suitably employed in salt formation* belong to 
both the organic and inorganic types, and they 
include ammonia, organic amines, alkali metal hy- 
droxides, alkali metal carbonates, alkali metal 
bicarbonates, alkali metal hydrides, alkali metal 
alkoxides, alkaline earth metal hydroxides, alkaline 
earth metal carbonates, alkaline earth metal hydrides 
and alkaline earth metal alkoxides. Representative 
examples of such bases are amines, such as ri- butyl- 
amine, eye lohexyl amine , benzyl amine, £-toluidine, 
octylamine , diethylamine , morpholine , pyrrolidine , 
piperidine, trie thy 1 amine, N-ethylpiperidine, N- 
methylmorpholine and 1 , 5-diazobicyclo [4 .3.0] non-5- 
ene; hydroxides, such as sodium hydroxide; alkoxides, 
such as sodium methoxide and potassium methoxide; 
hydrides, such as calcium hydride and sodium hydride; 
and carbonates, such as potassium carbonate and 
sodium carbonate. 

Additionally, the compounds of formula I, 
wherein X is NH or NCH 3 , are basic and they will form 
acid-addition salts. All such acid-addition salts 
are within the scope of this invention. They can be 
prepared by conventional methods for amine compounds. 
For example, they can be prepared by contacting said 
compound of formula I, wherein X is NH or NCH 3 , with 
a stoichiometric amount of the appropriate acid in an 
appropriate solvent. The salt can then be recovered 
by filtration, by precipitation with a non-solvent 
followed by filtration, or by evaporation of the 
solvent, as appropriate. Acid-addition salts of 
compounds of formula I, wherein X is NH or NCH 3 , can 
be prepared from both inorganic and organic acids, 
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and typical salts are the hydrochloride, hydrobrorcice, 
hydroiodide, sulfate, bisulfate, phosphate, acetate, 
maleate, fumarate, oxalate, lactate, tartrate, 
citrate, gluconate and 4-toluenesulfonate. 

However, as will be appreciated by one with 
skill in the art, whenever it is intended to use a 
salt of a compound of formula I for administration to 
a mammalian subject, it is necessary to use a pharma- 
ceutical ly-acceptable salt. 

As indicated hereinbefore, the compounds of 
formula I, and the pharmaceutical ly-acceptable salts 
thereof, have the ability to inhibit the degradation 
of cartilage when they are administered to a mammalian 
subject afflicted with an arthritic disease. For 
this purpose, said compounds of formula I, and the 
pharmaceutically-acceptable sal'ts thereof, can be 
administered to a mammalian subject either alone, or, 
preferably, in combination with pharmaceutically- 
acceptable carriers or diluents, in a pharmaceutical 
composition, according to standard pharmaceutical 
practice* A compound can be administered orally or 
parenterally . Parenteral administration includes 
intravenous, intramuscular, subcutaneous and intra- 
articular administration. 

In a pharmaceutical composition comprising a 
compound of formula r, or a pharmaceutically-accepta- 
ble salt thereof, the weight ratio of active ingredient 
to carrier will normally be in the range from 1:1,000 
to 1:20, and preferably about 1:500. However, in any 
given case, the ratio chosen will depend on such 
factors as the solubility of the active component, 
the dosage contemplated and the precise route of 
-administration. 
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For oral use of a compound of this -invention, or 
a pharmaceutical ly- acceptable salt thereof of this 
invention, the compound can be administered, for 
example, in the form of tablets or capsules, or as an 
aqueous solution or suspension. In the case of 
tablets for oral use, carriers which are commonly 
used include lactose and corn .starch, and lubricating 
agents, such as magnesium stearate, are commonly 
added. For oral administration in capsule form, 
useful diluents are lactose and dried com starch. 
When aqueous suspensions are required for oral use, 
the active ingredient is combined with emulsifying 
and suspending agents. If desired,' certain sweeten- 
ing and/or flavoring agents can be added. For intra- 
muscular, subcutaneous, intra-articular and intra- 
venous use, sterile solutions of the active ingredient 
are usually prepared, and the pH of the solutions 
should be suitably adjusted and buffered. For 
intravenous use, the total concentration of solutes 
should be controlled to render the preparation 
isotonic. 

When a compound of formula I or salt thereof is 
used to inhibit the degradation of cartilage in a 
human subject,, the daily dosage will normally be 
determined by the prescribing physician. Moreover, 
the dosage will vary according to the age, weight and 
response of the individual patient, as well as the 
severity of the patient's symptoms. However, in most 
instances, an effective daily dosage will be in the 
range from about 0.05 mg to 1.0 mg, in single or 
divided doses. On the other hand, it may be necessary 
to use dosages outside these limits in some cases. 


0130795 

-19- 


Th e following examples are provided solely for 
the purpose of further illustration. Inf raxed 
spectra were measured as potassium bromide 'discs,- and 
diagnostic absorption bands are reported in reciprocal 
centimeters (cm" 1 ). Proton nuclear magnetic resonance 
spectra ( 1 H NMR) were measured in deuterochlorof orm 
(CDC1 3 ) or- perdeutero methanol (CD-jOD), and peak 
positions are expressed in parts per million (ppm) 
downfield from internal tstramethylsilane. The 
following abbreviations for peak shapes are used: s, 
singlet; bs f broad singlet; d, doublet; t, triplet; 
q, quartet; and m, multiplet. 
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EXAMPLE 1 
Methyl 4-[(E)-2-(4, 4 -Dimethyl -6- 
chrcmanyl ) -2-methyl vinyl ] benzoate 
A solution cf 2.0 g (3.8 mraol ) of l-(4,4- 
dimethyl-6-chromanyl ) ethyl triphenylphosphonium 
bromide and 630 mg (3.8 mmol) of methyl 4-formyl- 
benzoate in 100 ml of 1 , 2-epoxybutane was heated 
under reflux for 72 hours. The reaction mixture was 
then concentrated Ln vacuo to an oil. The oil was 
purified by column chromatography on silicic acid, 
eluting with ether-hexane (1:9). This afforded 
354 mg (27% yield) of the title compound as a solid, 
mp 92-5°C. 

The *H NMR spectrum of the product (in CDCl^) 
showed absorptions at 1.38 (s, 6H) , 1.82 (t, 2H, J * 
5 Hz), 2.23 (d, 3H, J - 1 Hz), 3.88 (s, 3H) , 4.15 
(t, 2H, J =» 5 Hz), 6.67 (t, 1H, J ■ 1 Hz), 6.67 (d, 
1H, J * 8 Hz), 7.07-7.4 (m, 4H) and 7.83 (d, 2H, J » 
8 Hz ) ppm. 

EXAMPLE 2 

Reaction of the appropriate phosphonium salt 
with the requisite aldehyde, according to the 
procedure cf Example 1, afforded the following 
compounds : 

JCE-J -CO-OCH, 

1 r 
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EXAMPLE 3 
Methyl 4-( (E)-2-(N-acetyl-4 , 4- 
diraethyl-1 ,2,3, 4-tetrahydro-6- 
cuinolinvl ) -2-methyl vinyl] benzoate 
Two drops of pyridine, followed by 3.28 g (0.C12 
mol) of phosphorus tribromide in 20 ml of ether, were 
added to 6.0 g (0.024 raol) of N-acetyl-4 , 4-dLuethyl- 
6-(l-hydroxyethyl)-l,2, 3 , 4-tetrahydroquinoline in 
75 ml of ether, at 0°C, with stirring. Stirring was 
continued for 1 hour at 0°C, and then the reaction 
mixture was poured onto 100 g of ice. The resulting 
mixture was extracted with ether and the combined 
extracts were dried (MgS0 4 ) and then evaporated in 
vacuo . This gave 7.0 g of a white solid which was • 
dissolved in 100 ml of toluene. To the resulting 
solution was added 12.6 g (0.048 mol) triphehyl- 
phosphine, and then the mixture was refluxed for 
19 hours, during which time the phosphonium salt 
precipitated as a viscous oil . The solvent was 
decanted from the oil, and then the latter was 
triturated under hot toluene. The toluene was 
removed by decantation, the residue was dissolved in 
dichloromethane, the dichl or ome thane was dried, and 
then the dichloromethane was removed by evaporation • 
in vacuo. The residue (7.5 g, 6.013 raol), 2.15 g of 
methyl 4-f orraylbenzoate and 75 ml of 1 , 2-epoxybutane 
were heated under reflux for 48 hours. The reaction 
mixture was then evaporated in vacuo to give the 
title compound in admixture with the corresponding 
(Z) -isomer. The isomers were separated by column 
chromatography on silicic acid, eluting with ether- 
hexane (1:1 by volume). The (E)-isomer (2.8 g) was 
further purified by recrystallization from ether- 
hexane to give 2.3 g (25% yield) -of -the- title compound, 
rap 141-142 W C. 
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1 

The E NHR spectrun (in CDC1 3 1 showed absorptions 
at 1.20 (s, 6E}, 1.82 (t, 2K, J — 6 Ez\, 2.3 (d, 3H, 
J = 1 Hz)., 2.28 Cs, 3HI, 3.87 (.t, 2H, J — S KzL, 3.95 
(s, 3E)., 6.83 Cs, 1EI, 7.1-7.6 (ja, 5H). and 8.1 Cc, 
2H) ppm. 

Analysis ; Calculated for c" 24 H 27 N0 3 : C, 76.36; 
H, 7.21; N, 3.71%. Pound: C, 75.97; H, 7.13; N, 
3.71%. 
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EXAMPL5 4 

4- [ ( 2 ) -2- ( 4 , 4 -Dimethyl -6 -chroraanyl ) - 

2-methyl vinyl ] benzoic Acid 

Under a nitrogen atmosphere, a suspension of 
10.9 g (32.4 mmol) of methyl 4-[(E)-2-(4, 4 -dim ethyl - 
6-chroraanyl)-2-methyl vinyl J benzoate in 100 ml of 
ethanol was treated by dropwise addition of 100 ml of 
6N potassium hydroxide, with stirring at 60°C. After 
1 hour a clear solution resulted. The ethanol was 
removed by evaporation under reduced pressure, • and 
100 ml of water was added. The resulting mixture was 
acidified with 125 ml of concentrated hydrochloric 
acid, and the acidified mixture was extracted with 
dichloromethane. The combined extracts were dried 
(MgS0 4 ) and evaporated in vacuo to give 10.4 g (99% 
yield) of a solid. Recrystallization of 8.4 g of 
this solid yielded 5.6 g of the title compound, mp 
179-181*C. 

The *E NMR spectrum of the product (in CDCl^) 
showed absorptions at 1.38 (s, 6H) , 1.82 (t, 2H, J » 
5 Hz), 2.27 (s, 3H), 4.17 (t, 2H, J - 5 Hz), 6.7 (s, 
1H), 6.73 (d, 1H, J » 8 Ez), 7.1-7.47 (m, 4E) and 
8.03 (d, 2H, J » 8 Ez) ppm. 

Analysis : Calcd. for C 2l E 22 0 3 : C, 78.23; H, 
6.88%. Found: C, 77.89; H, 6.91%. 

EXAMPLE 5 

Hydrolysis of the esters in the table in Example 2, 
using the procedure of Example 4, afforded the following 
compounds: 

^ CO-OH 
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EXAMPLE 6 
4-[ (E)-2-(N-Acetyl-4 ,4-dimethyl- 
1,2,3, 4- tetrahydro-6-quinolinyl ) - 
2-methyl vinyl] benzoic Acid 

To a solution of 0.1 g (0.265 mmol) of methyl 4- 
[(E) -2-(N-acetyl-4 , 4 -dimethyl -1 ,2,3, 4-tetrahydro-6- 
quinolinyl ) -2-methyl vinyl] benzoate in 10 ml of 
dioxane was added, with stirring, 0.8 ml (1.6 mmol) 
of 2N sodium hydroxide, with the temperature maintained 
at 25 *C. Stirring was continued for 48 hours, and 
then the reaction mixture was diluted with 25 ml of 
water. It was then acidified to pH 2 with 2N 
hydrochloric acid and extracted with dichl orome thane . 
The combined extracts were dried using sodium sulfate 
and then evaporated in vacuo to give the title 
compound as a white solid. The solid was recrystal- 
lized from methanol -hexane to give 70 mg of the title 
compound, rap 200-202°C. 

The infrared spectrum (as a K3r disc) showed 
absorptions at 1674 and 1649 cm" 1 . The 1 H NMR 
spectrum (in CDC1 3 ) showed absorptions at 1.33 (s, 
6H), 1.78 (t, 2H, J * 6 Hz), 2.67 (m, 5H) , 3.83 (t, 
2H, J * 6 Ez), 6.82 (bs, 1H) , 7.2-7.6 (m, 5E) and 8.1 
(d, 2H) p?m. 

Analysis : Calcd. for C 2 3 H 2 5 N0 3 : C ' 75 - 94; H ' 
6.93; N, 3.85%. Found: C, 75.55; H, 6.93; N, 3.83%. 
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SXAMFLZ 7 

4-1 (Z) -2- (4 , 4-Dimethyl-l ,2,3, 4-tetrahydro- 
•6-c-uinolinvl). -2-methylvinvl3 benzoic Acid 
To a solution of G.l g CCh 26*5 mmoij. of methyl 4- 
[ (El -2- (N-acetyl-4 , 4-dinethyl-l ,2,3, 4-tetrahydro-6- 
cuinolinyl).-2-methylvinyl]benzoate in 10 ml of hot 
ethanol is added 2.2 ml C13.2 mmoll of 6N potassium 
hydroxide, and the resulting solution was heated 
under reflux for 2 hours. The ethanol was removed by 
evaporation at atmospheric pressure, and the aqueous 
residue was adjusted to pH 6 with IN hydrochloric 
acid. The precipitate which formed was collected by 
filtration, to give 0.07 g of the title compound. 


-23- 


0130795 


The above product was -dissolved in- 50 ml of 
dichloromethane, and to this solution was added 50 ml 
of dichlorome thane, which had been saturated with 
hydrogen chloride. The solvent was removed by 
evaporation in vacuo to give the title compound as 
its hydrochloride salt. 

The 1 H NMR spectrum of the title compound (in 
CD.OD) showed absorptions at 1.30 (s f 3H) , 1.80 (t, 
2S, J * 5 Ez) , 2.03 (d, 3E, J = 3 Ez), 3.30 (m, 2E) , 
6.65 (bs, 1H) and 6.78-7.82 (in, 7B) p?m. 

EXAMPLE 3 
Potassium 4-[(E)-2-(4, 4-dimethyl- 
1 , 2 , 3 , 4-tetrahydro-6-guinol inyl ) - 
2 -methyl vinyl] benzoate 

To a solution of 0.125 g (0.33 mmol) of methyl 
4- [ (E ) -2-{ N-acetyl-4 , 4-dimethyl-l ,2,3, 4-tetrahydro-6- 
quinolinyl )-2-methyl vinyl] benzoate in 10 ml of hot 
ethanol was added, dropwise, 2.75 ml of 6N potassium 
hydroxide, and the resulting solution was heated 
under reflux for 3 hours. The ethanol was removed by 
evaporation at atmospheric pressure, and then the 
residual aqueous solution was cooled. The solid 
which precipitated was collected by filtration to 
give 0.9 g of the title potassium salt, in admixture 
with the corresponding (Z)-iscraer. 
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EXAMPLE 5 


4-[ (I)-2-( l-Oxo-4 ,4-dimethyl-6- 

thiochromanyl ) -2 -methyl vinyl] benzoic Acid 
To a stirred slurry of 0. 695 g (3.25 nunol ) of 
sodium raetaperiodate in 10 nl of water at 0°C was 
added, dropwise, under nitrogen, a solution of 1.0 g 
(2.95 ml) of 4- [ ( E ) -2- ( 4 , 4 -dimethyl -6 -chroraanyl ) -2- 
methylvinyl] benzoic acid in 25 ml of dioxane. The 
reaction mixture was stirred at 0°C for 4 hours and 
then overnight at room temperature. The solid 
material was removed by filtration and the filtrate 
was partitioned between water and dichlorome thane. 
The layers were separated and .the aqueous layer was 
extracted with further dichlorome thane. The combined 
organic solutions were dried using magnesium sulfate 
and then they were evaporated ' in vacuo to a solid. 
The solid was refluxed for 30 minutes in ether, and 
the insoluble material was recovered. The latter 
material was recrystallized from chloroform-ether 
followed by ethyl acetate-ethanol to give 0.23 g of 
the title compound, contaminated with some of its 
ethyl ester. 

The above product was dissolved in a mixture of 
5 ml of methanol and 2 ml of 6N potassium hydroxide, 
and this mixture was heated under reflux for 1 hour.. 
The methanol was removed by evaporation at atmos- 
pheric pressure-, the remaining solution was diluted 
with 20 ml of water, and then this latter solution 
was extracted with dichloromethane. The extracts 
were dried (MgS0 4 ) and evaporated in vacuo to give a 
solid. The solid was recrystallized from chloroforra- 
hex^ne to give 0.137 g of the title compound, mp 
228-229.5. 
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The IH spectrum (KBr disc) showed .an absorption 
at 1690 cm* 1 . 

Analysis ; Calcd. for C 12 H 22 0 3 S: C, 71.16; H, 
6.26; S, 9.05%. Found: 68.73; H, 6.17; S f 8.68%. 

EXAMPLE 10 

4- [ ( E ) -2- (1,1 -Dioxo-4 , 4 -dimethyl -6- thio- 
chromanyl ) -2-methyl vinyl] benzoic Acid 

To a stirred solution of 0.504 g (2.48 ramol) of 
85% 3-chloroperbenzoic acid in 25 ml of chloroform at 
0-5 °C/ under nitrogen, was added, dropwise, a solution, 
of 0.4 g (1.18 ramol) of 4-[ (E)-2-( 4 , 4-dimethyl-6- 
thiochroraanyl ) -2-methyl vinyl] benzoic acid in 25 ml of 
chloroform. Stirring was continued overnight at 
25 °C, and then the reaction mixture was diluted with 
100 ml of chloroform. The resulting solution was 
washed with saturated sodium bicarbonate solution and 
then the bicarbonate layer was extracted repeatedly 
with dichlororae thane. The combined extracts were 
washed with IN hydrochloric acid, followed by saturated 
sodium chloride solution, and then dried (MgS0 4 ) and 
evaporated. The solid so obtained (0.4 g, rap 242-246 °C) 
was combined with a small amount of additional 
material of comparable quality and then it was 
recrystallized from ethanol . This afforded 0.23 g of 
the title product, mp 245-247°C. 

The IR spectrum (KBr disc) shqwed an absorption 
at 1690 cm" 1 . 

Analysis ; Calcd. for c 2 i H 22°4 S: C ' 68 ' 08; H ' 
5.99; S, 8.66%. Found: C, 67.41; H, 6.00; S, 8.33%. 
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EXAMPLE 11 
4-[ (E)-2-(4,4-Dimethyl-6- 
chrornanyl ) -2-methyl vinyl] benzamide 

Aaxaonia gas was bubbled into a IS ml aliquot of 
the chloroform solution of the nixed anhydride of 4- 
[(E) -2-"( 4 , 4-dimethy 1-6-chromanyl ) -2-methyl vinyl ] - 
benzoic acid from Preparation 13 at 0°C. The 
chloroform solution was then filtered and extracted 
with IN hydrochloric acid. The resulting solution 
was dried (MgS0 4 ) and evaporated in vacuo to give a 
white solid. The solid was chroraatographed twice on 
silica gel (eluting firstly with 19:1 toluene- 
ethanol containing 0.5% acetic acid, and secondly 
with 49:1 toluene-ethanol containing 0.5% acetic 
acid). This afforded the crude title product, mp 
178-18 0 d C. The crude product was recrystalli2ed 
from methanol -hexane to give 0.05. g of the title 
compound, mp 18l-182°C. 

Analysis : Calcd. for c 2 i H 23 N0 2~ : C ' 78,47? H ' 
7.21; N, 4.36%. Found: C, 78.56; H, 7.20; N, 
4.30%. 
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EXAMPLE 12 
N-n-Pro?yl-4-[ (E)-2-( 4 , 4 -dimethyl -6- 
chromanyl ) -2-methylvinyl] benzamide 

A 15 ml aliquot of the chloroform solution of 
the mixed anhydride of 4- [ (E)-2-( 4 , 4 -dimethyl- 6- 
chromanyl)-2-methyl vinyl] benzoic acid from Prepa- 
ration 13 was- added to a solution of 0.1 g (1.71 
mmcle) cf n-p ropy 1 amine in ca. 25 ml of chloroform 
at 0°C. The reaction mixture was filtered and then 
it was extracted twice with IN hydrochloric acid. 
The resulting chloroform solution was . dried (MgS0 4 ) 
and evaporated ^in vacuo to give an oily solid. This 
solid was dissolved in diethyl ether and 2N sodium 
hydroxide. The layers were separated and the ether 
layer was filtered, dried (MgS0 4 ) and evaporated in 
vacuo. The residue was recrystallized from diethyl 
ether-hexane, to give 0.127 g of the title compound, 
mp 138-139°C* 

Analysis : Calcd. for C 2 4 H 29 N0 2 : Cf 79 - 30; E ' 
8.04; N, 3.85%. Found: C, 79.04; E, 8.21; N, 
3.84%. 
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EXAMPLE 13 
N- 1 4 -Eydroxyphenyl-4 -I (E) -2- 
C4 , 4 -dimethyl -6-chromanyll - 
2-inethylvinyl] bens: amide 
A 15 ml aliquot of the chloroform solution of 
the mixed anhydride of 4-1 (El -2- (4 , 4-dimethyl-6- 
chromanyl) -2-methylvinyl] benzoic acid from Prepa- 
ration 13 was added to a solution of 0.187 g (1.71 
mmole) of 4-aminophenol in ca. 25 ml of chloroform/ 
dioxane. The organic solution was then extracted 
twice with IN hydrochloric acid, dried (MgS0 4 > and 
then concentrated in vacuo to a viscous oil. The 
oil was purified by chromatography on silica gel, 
eluting with tcluene-ethanoi 99:1 containing 0.5% 
acetic acid, followed by recrystallization from 
methanol-hexane, to give the title compound, mp 
187-188°. 

Analysis : Calcd. for C 27 E 2? N0 3 : C, 78.42? E, 
6.58; N, 3.38%. Found: C, 78.04; H, 6.51; N, 
3.43%. 
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EXAMPLE 14 

N- [5-Tetrazolyl ] -4- [ ( E ) -2- ( 4 , 4-dimethyl- 
6-chromanyl ) -2-methylvinyl ] bens amide 

To a stirred solution of 0.5 g (1.55 mmole) of 
4- [ ( E ) -2- ( 4 , 4-dimethyl-6-chromanyl ) -2-methyl vinyl ] - 
benzoic acid in 20 ml of chlorof orm-N, N-dimethyl- 
formamide (1:1) at -25 °C, under nitrogen, was ' added 
0.17 g of triethylamine followed by 0.23 g (1.7 
mmole) of isobutyl chlorof crraate. Stirring was 
continued for 15 minutes at -25 °C and. then a solution 
of 0.177 g (1.7 mmole) of 5-aminotetrazole in 4 ml 
of N, N-dimethylf ormamide was added dropwise during 2 
minutes. Stirring was continued for 1 hour as the 
reaction mixture was allowed to warn to 25 °C. The 
reaction mixture was then diluted with 50 ml of 
chloroform and washed with 50 ml of IN hydrochloric 
acid. The insoluble material was recovered by 
filtration to give a first crop of the title compound. 
The layers were then separated and the chloroform 
layer was washed with IN hydrochloric acid followed 
by saturated sodium chloride, dried (MgS0 4 ) and 
concentrated in vacuo. The residue was triturated 
under hot chloroform and the insoluble material was 
collected by filtration to give a second crop of the 
title • compound . 

The two crocs of the title compound were 
combined and recrystallized from methanol to give a 
solid, rap greater than 250 °C. 

Analysis : Calcd. for C 2 2 E 23 N 5°2 : C ' 67.85; H, 
5.95; N, 17.98%. Found: C, 67.48; E, 6.05; N, 
17.88%. 
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PREPARATION 1 
l-( 4 , 4-Dimethyl-5-chroraanyl ) - 
ethvl triphenylphosphonium 3romide 

A solution of 6.0 g (22.3 mmol) of 4 , 4-diroethyl- 
6-(l-broraoethyl)chroman and 7.07 g (27.8 mmol) of 
triphenylphosphine in 100 ml of toluene was heated at 
100 °C for 72 hours. The resulting solution was 
concentrated to an oil, diluted with methanol and 
absorbed onto 50 g of silicic acid. This latter 
material was then placed on top of 200 g of additional 
silicic acid contained in a funnel, and the total 
silicic acid was washed with several volumes of 
methanol. The first material to be eluted from the 
silicic acid was triphenylphosphine, followed by the 
title compound. Evaporation of the product-containing 
methanol in vacuo afforded 2.1 g (17% yield) of the 
title compound as a white, very hygroscopic solid, 
which was stored under nitrogen. 

The 1 H NMR spectrum (in CDC1 3 ) showed absorptions 
at 1.10 (s, 3H), 1.13 (s, 3H) , 1.73 (t, 2H, J - 
5 Hz), 1.80 (dd, 3H, J - 19 Hz, J 2 » 7 Hz), 4.13 (t, 
2H, J » 5 Hz), 5.98-6.6 (m, 1H) and 6.6-8.0 (m, 18H) 
ppm. 


3.9 2 g (14.5 ramol) of phosphorus tribromiae, at ca. 
0°C. Stirring was continued at ca. 0°C for 1 hour, 
and then the reaction - mixture was poured into 500 ml 
of diethyl ether. The ether was washed with water, 
dried (MgSO^) and evaporated in vacuo to give 6.0 g 
(78% yield) of the title compound as an oil. 

The *H NMR spectrum (in CDCl^) showed absorptions 
at 1.33 (s, 6H) , 1.75 (t, 2H, J - 5 Hz) , 1.97 (d f 3E, 
J = 7 Hz) , 4.1 (t f 2H, J » 5 Hz), 5.13 (q, 2H, J = 

7 Hz), 6.63 (d, 1H, J » 8 Hz) and 6.97-7.23 (m, 2H) 
ppm • 

PREPARATION 3 
4 , 4-Dimethyl-6- ( 1-hydroxvethyl ) chroman 
To a solution of 6.0 g of 6-acetyl-4 , 4-dimethyl- 
chroman in 50 ml of methanol was added, all in one 
portion, with stirring, 3.78 g of sodium borohydride 
at ca. 0°C. Stirring was continued at ca. 0°C for 
1.5 hours, and then the reaction mixture was poured 
into 500 ml of saturated sodium chloride solution. 
The resulting mixture was extracted with diethyl 
ether, and the combined ether extracts were dried 
(MgS0 4 ) and evaporated in vacuo to give 6.0 g of the 
title compound as an oil. 

The NMR spectrum showed absorptions at 1.33 
(s, 6H), 1.47 (d, 3H, J *« 6 Hz), 1.8 (t, 2H, J = 

5 Hz), 4.13 (t, 2H, J - .5 Hz), 4.77 (q, 1H, J = 

6 Hz), 6.67 (d, IE, J - 8 Hz), 7.0 (dd, 1H, J 1 = 

8 Hz, J. * 2H Hz) and 7.2 (d, 1H, J « 2 Hz) ppm. 


solution" (2 x 500 ml). It was then dried (M~gS0 4 ) and 
concentrated in vacuo to give 17.7 g of the title 
compound as an oil. Yield 92%. 

The *H NMR spectrum (in CDCl^) showed absorptions 
at 1.33 (s, 6H), 1.75 (t, 2H, *J - 6 Hz), 4.13 (t, 2H, 
j • S Hz) and 6.47-7.27 (m, 4HJ ppm. 
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PREPARATION 6 
2-Methyl-4-phenoxy-l-butene 

A mixture of 24.4 g (260 mraol) of phenol, 47.0 g 
(286 ramol) of 2-raethyl -4 -methyl sulf onyloxy-l-butene , 
107 g (780 mmol) of potassium carbonate and 300 ml of 
N,N-dimethylf orraanide was stirred and heated at 80°C 
for 6 hours, and then it was poured onto 500 ml of 
ice-water. The resulting mixture was extracted with 
hexane and the combined extracts were dried (MgS0 4 ) 
and evaporated in vacuo to give the title compound as 
an oil (28.0 g, 66% yield). 

The *H NMR spectrum of the product (in CDC1 3 ) 
showed absorptions at 1.73 (s, 3H) , 2.4 (t, 2H, J = 
6 Ez), 3.92 (t, 2H, J = 6 Ez), 4.75 (s, 2E) and 
6.62-7.25 (a, 5E) ppm. 

PREPARATION 7 
2-Methyl -4 -methyl soil fonvloxy-1 -but sne 

To a stirred solution of 25 g (290 mmol) of 2- 
methyl -4 -hydroxy- 1-butene and 50.5 g (500 ramol) of 
triethylamine in 200 ml of dichlorome thane was added, 
dropwise, with cooling to -3 to -5°C, 36.4 g (319* mmole) 
of methanesulfonyl chloride. Stirring was continued 
for 1 hour and then the reaction mixture was poured 
onto 500 ml ice-water. The organic layer was removed 
and washed with 10% hydrochloric acid (500 ml) 
followed by saturated sodium chloride (500 ml). The 
organic layer was then dried (HgS0 4 ) and evaporated 
in vacuo to give 47 g (89% yield) of the title 
compound as an oil . 

The l E NMR spectrum (in CDC1 3 ) showed absorptions 
at 1.73 (s, 3H), 2.45 (t, 2E, J - 6 Ez), 2.98 (s, 
3B), 4.27 (t, 2E, J - 6 Ez) and 4.78 (bs, 2H) ppm. 


-39 


0130795 


•PREPARATION 8 
N-Acetyl-4 , 4 -dimethyl -6 -( 1 -hydroxy- 
ethyl ) -1 , 2 , 3 , 4-tetrahydroguinol ine 
To a stirred solution of 17.8 g (0.088 mol) of 
N-acetyl-4 , 4-dimethyl-l , 2 , 3 , 4-tetrahydrocuinol ine in 
100 ml of carbon disulfide at 25 °C was added 63.1 g 
(0.S12 mol) of aluminum chloride over a 30 minute 
period. To this mixture was then added 21.9 g 
(0.28 mol) of acetyl chloride at such a rate that a 
gentle reflux was maintained. Following the latter 
addition, refluxing was continued for 4 hours and 
then the mixture was stirred overnight. Then, to the 
mixture was added 500 g of ice, and the aqueous 
system was extracted with ether. The combined 
extracts were washed with sodium bicarbonate and then 
they were dried (MgS0 4 ) and evaporated in- vacuo . The 
residue was chroraatographed on silicic acid, eluting 
with ether-hexane (3:7, volume per volume), to give 
9.1 g of a mixture of 6 ,N-diacetyl-4 , 4 -dimethyl - 
1 ,2,3 , 4-tetrahydroquinoline and 8 ,N-diacetyl-4 , 4- 
dimethyl-1 ,2,3, 4-tetrahydrocuinol ine . 

The Tatter mixture was dissolved in methanol , 
the resulting solution was cooled to 0°C and then 
4.0 g (0.10 5 mmol) of sodium borohydride was added. 
This mixture was stirred at 0°C for 1 hour. The 
reaction mixture was then evaporated to one half the 
original volume, the organic phase was dried over 
magnesium sulfate and finally concentrated in vacuo. 
The residue was chroraatographed on silicic acid, 
eluting with chlorof orra-ethanol ( 99 :1 , volume per 
volume), which gave 6.0 g (28% yield) of the title 
compound as a clear oil. 

The 1 H NMR spectrum (in CDCl 3 ) showed absorptions 
at 1.30 (s, 6H), 1*48 (d, . 2E,. J. .7, Hz) , r 1 .73 \ t, 2H, 
j « 6 Hz), 2.20 (s, 3H), 3.77 (t, 2H, J - 6 Hz) , 4.82 
(m, 1H) and 7.0-7.3 (ra, 3H) ppm. 
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P REPARATION 9 
N-Acetyl-4 , 4-dimethyl- 
1,2,3 , 4-tetrahydroauinoline 
To a stirred solution of 15 g (0.93 mol) of 4,4- 
dimethyl-l,2,3,4-tetrahydroquinoline in 50 ml of 
pryidine, at 0°C, was added, drcpwise, 14.5 g (0.185 
mol) of acetyl chloride over a 30 minute period. 
Stirring was continued at 0°C for 1 hour, and then 
the reaction mixture was poured onto 200 g of ice. 
The resulting mixture was extracted with ether. The 
combined organic extracts were washed successively 
with IN hydrochloric acid and saturated sodium 
bicarbonate and then they were dried using magnesium 
sulfate. Evaporation of the ether solution in vacuo 
afforded 18.8 g (99% yield) of the title compound as 

a yellow oil. 

The X H NMR spectrum (in CDCl 3 ) showed absorptions 
at 1.3 (s, 6H), 1.8 (t, 2H, J - 6 Hz), 2.2 (s, 3H) , 
3.8 (t, 2H, J ■ 6 E2) and 7.0-7.4 (m, 4H) ppm. 

PREPARATION 10 
4 , 4-Dimethvl-l ,2,3, 4-tetrah vdroauinoline 
To a refluxing suspension of 10 g (0.26 mol) of 
lithium aluminum hydride in 100 ml of ether was added 
dropwise over a period of 1 hour a solution of 21.0 g 
(0.21 mol) of 4,4-dimethyl-2-oxo-l,2,3,4-tetrahydro- 
quinoline in 200 ml of ether-tetrahydrofuran (2:1, 
•volume per volume). Refluxing was continued for IS- 
hours, and then to the cooled reaction mixture was 
added 50 ml of water and 50 ml of 10% sodium hydroxide. 
The aqueous phase was extracted with ether, and the 
combined ether extracts were dried (MgS0 4 ) and 
evaporated in vacuo to give 17.2 g (89% yield) of the 
title compound as a clear oil. 

The NMR spectrum (in CDCI3) showed- "absorptions 
at 1.30 (s, 6H), 1.7 (t, 2H, J * 6 Zz) , 3.25 (t, 2E, 
j . 6 Hz) and 6.3-7.2 (m, 4H) ppm. 
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P REPARATION 11 
4 , 4 -Dimethyl -2-cxo-l , 2 , 3 , 4-tetrahydroouinol ine 

To 40 g (0.22 rool) of 3-methylcrotoncanilide , 
heated in the molten state at 130°C, was added 33.4 g 
(0.25 mol) of aluminum chloride, portionwise, over a 
30 minute period. Heating was continued at 130 °C for 
a further 3 0 minutes, and then the temperature was 
lowered to 85 °C and a further 5 g (0.038 mol) of 
aluminum chloride was added. The temperature was 
maintained at 8 5°C for 1 hour and then the reaction 
mixture was treated cautiously with 500 g of ice. 
The resulting mixture was extracted with ether and 
the ether extracts were dried (MgSO^) and evaporated 
in vacuo . The residue was chroma tographed on silicic 
acid, eluting with etherrhexane (1:2), and the 
product containing fractions were combined and 
evaporated in vacuo . This afforded 23.7 g (59% 
yield) of the title compound, rap 111-112°C. 

The *H NMR spectrum of the product showed 
absorptions at 1.33 (s, 6H), 2.48 (s, 25) and 6.7-7.3 
(m, 4E) ppra. 


n 
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P REPARATION 12 
3 -Methyl crotonoanil ide 
To a stirred solution of 4.1 g (0.44 mol) of 
aniline in 200 ml of chloroform, at 25°C, was added 
5 slowly a solution of 25 g (0,21 mol) of 3-raethyl- 

crotonoyl chloride in 100 ml of chloroform. The. 
reaction mixture was refluxed for 1.5 hours, -and then 
the precipitate was removed by filtration. The 
chloroform solution was washed successively with In 
10 hydrochloric acid and saturated sodium bicarbonate 

. solution, and then it was dried (MgSO^) and evaporated 
in vacuo. This gave 33.5 g (91% yield) of the title 
compound as a solid, mp 122-125 °C. 

The *H NMR spectrum (in CDClj) of the product 
15 showed absorptions at 1.85 (d, 3H, J * 2 E2), 2.20 . 

(d, 2H, J - 2 Hz), 5.6-5.8 (in, 1H) and 6.9-7.2 (m, 
5H) ppra. 

PREPARATION 13 
Mixed Anhydride of 4-[ (E)-2-(4,4-dimethyl- 
20 6-chromanyl ) -2-methylvinyl ] benzoic Acid 

To a stirred solution of 2.0 g (6.21 mraole) of 
4- [ ( E ) -2- ( 4 , 4 -dim ethyl -6-chromanyl ) -2-methyl vinyl ] - 
benzoic acid in 6 0 ml of chloroform at -20 to -30 °C 
was added 0.69 g (6.83 mmole) of triethyl amine. 
25 Stirring was continued for 5 minutes, and then 0.74 g 
(6.83 mmole) of ethyl chlorof ormate was added dropwise 
over 2 minutes. Stirring was continued -at -25 P C 
for' 40 minutes to give a chloroform solution of the 
title mixed anhydride. 
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PREPARATION 14 
6-3romomethyl-4 , 4-dimethvlchroman 
A mixture of 5.0 g (28.4 mmole) of 4,4, 6-tri- 
methylchrcraan, 5.55 g of purified N-bromosuccinimide 
and 200 ml of carbon tetrachloride was heated under 
reflux for 12 hours. The succiivimide was removed by 
filtration and the solvent was removed by evaporation 
in vacuo to give the title compound as a light yellow 
oil. 

PREPARATION 15 
( 4 , 4-Dimethyl-6-chromanyl ) methyl- 
triphenylphosphonium Bromide 
A mixture of 7.25 g (28.4 mmole) of 6-brorao- 
roethy 1-4 ,4 -dimethyl chroraan, 14.8 g (56.8 mmole) of 
triphenylphosphine and 100 ml of toluene were heated 
under reflux for 12 hours, and then the solvent was 
removed by evaporation in vacuo . The residue (an 
oil) was dissolved in dichlorome thane and decolorised 
with activated carbon. The solvent was removed by 
evaporation in vacuo and the residue was triturated 
under hexane to remove starting materials. The 
product so obtained was recrystallized from toluene- 
chloroform and the solid was discarded. The recrystal- 
lization mother liquors were evaporated in vacuo and 
the oily residue was triturated under IN hydrochloric 
acid and then dissolved in dichloromethane . This 
latter solution was dried (MgS0 4 ) and evaporated in 
vacn3 o to give 5.2 g of the title compound as a light 
brown solid. 
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PRSPARATION 16 - 
1 - ( 4 , 4-Dimethyl-6-thiocromanyl ) - 
e thy 1 1 r i ph eny 1 pho s phon ium B r on i d e 
To a stirred solution of 29.2 g (0.13 mole) of 
4 , 4-dimethyl-6-(l-hydroxyethyl ) thiochroman in 150 ml 
of diethyl ether containing 3 drops of pyridine, at 
0°C, under nitrogen, was added dropwise during 1 
hour, 17.6 g (0.065 mole) of phosphorus tribromide in 
50 ml of diethyl ether. Stirring was continued for 
0.5 hour and then the reaction mixture was poured 
onto 4 00 ml of ice-water. The resulting mixture was 
extracted with diethyl ether, and the extracts were 
dried (MgS0 4 ) and evaporated in vacuo to give an oil. 
This oil, and 68 g of triphenylphosphine, were heated 
under reflux in 200 ml of toluene for 15 hours. 
After cooling, the supernatant toluene was removed by 
decantation, and the residue was triturated under hot 
toluene. Finally the residue was dissolved in 
dichlorcraethane, the solution was dried using magnesium 
sulfate, and evaporation in vacuo afforded 60.9 g of 
the title phosphoniuiti salt. 


-it-S- 


0130795 


CLAIMS for the Contracting States 
3Z, CH f DE f PR, GB, IT, LI,"LU, KL, SE 

1. A compound of the formula 

CCE 2 L n -CO-Y 


and the pharmaceutically-acceptable acid addition salts 
thereof and the pharmaceutically-acceptable base salts 
thereof, wherein 

X is O f S, SO, S0 2 or NR 2 ; 

R 1 is H or CH 7 ? 

3 4 
Y is OH, OR or NHR ; and 

n is zero or one; wherein 

R 2 is H, CH 3 or CO-CH 3 ; 

R 3 is alkyl having 1 to 5 carbons or phenyl; 
and R 4 is H, alkyl having 1 to 5 carbons, phenyl, 
hydroxyphenyl or 5-tetrazolyl; 

2. A compound according to claim 1, wherein R 
is hydrogen. 

3. A compound according to claim 1, wherein R 
is methyl. 

4. A compound according to claim 2 or claim 3, 
wherein n is zero. 

5. A compound according to claim 4, wherein X 

is 0. 

6. A compound according to claim 4, wherein X 

is S, SO, or S0 2 . 

7. A compound according to claim 5 or claim 6, 

wherein Y is OH. 

8. A compound according to claim 5 or claim 6, 

3 3 

wherein Y is OR and P. . is^said- alkyl--- -~ — 



n 
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9. A Dharmaceutical composition which comprises 
a compound according to any of claims 1 to 8 and a 
pharmaceutically-acceptable carrier . 

1Q. a method for preparing a compound of the 

formula 

,1 ^\_(CH 2 l n -GC-Y 



or a pharmaceutically-acceptable acid addition salt 
thereof or a pharmaceutically-acceptable base salt 
thereof, wherein 

X is 0, S, SO, S0 2 or NP. ; 

R 1 is H or CH^; 

*» 4 
Y is OH, OR J or NHS. ; and 

n is zero or one; wherein 

R 2 is H, CH 3 or CO-CH 3 ; 

r 3 is alkyl having 1 to 5 carbons or phenyl; 
and R 4 is H, alkyl having 1 to 5 carbons, phenyl, 
hydroxyphenyl or 5-tetrazolyl; 

characterized in that a phosphonium halide of the 

formula 



P(C 6 H 5 ) 3 V 
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reacts with an aldehyde of the formula 



o=c 


H 



NCOCH 3 ; R is E or CH 3 ; n is zero or one;, and Y is 
OR 3 , wherein R 3 is alkyl having 1 to S carbons or 
phenyl ; 

followed thereafter, when desired, by carrying 
out one or more of the following transformations: 

(i) hydrolyzing Y as OR 3 , wherein R 3 is alkyl 
having 1 to 5 carbons or phenyl, to Y is OH; 
(ii) hydrolyzing X as NCOCH 3 to X is NH; 
(iii) converting Y as OH into Y is NHR 4 , wherein 
R 4 is H, alkyl having 1 to 5 carbons, phenyl, hydroxy- 
phenyl or 5-tetrazolyl; and 

(iv) methylating X as NH to X is NCH 3 . 
11. A compound or salt thereof as claimed in 
claim 1 for use in medicine, in particular for use 
in inhibiting the degradation of cartilage in a human 
subj ect. 
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CLAIMS for the Contracting State AT 

1. A method for preparing a compound of the 
formula 



or a pharmaceutically-acceptable acid addition salt 
thereof or a pharmaceutically-acceptable base salt 
thereof, wherein 

2 

X is 0 , S, SO, SO- or NR ; 

1 . z 
R is E or CH 3 ; 

Y is OH, OR 3 or NHR 4 ; and 

n is zero or one.; wherein 

R 2 is H, CE 3 or CO-CE 3 ; 

R J is alkyl having 1 to 5 carbons or phenyl; 
4 

and R is H, alkyl having 1 to 5 carbons, phenyl, 
hydroxyphenyl or 5-tetrazolyl; - 

characterized in that a phosphoniuia halide of the 
formula 



P(C 6 H 5 ) 3 + Z 



reacts with an aldehyde of the formula 



1 


H 
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wherein Z is chloro or bromo; X is 0, S., SO, SO. or 

i * 1 

NCOCH-; R is H or CH-; n is zero or one; and Y is 

2 2 
OR , wherein R is alkyl havxng 1 to 5 carbons or 

phenyl ; 

followed thereafter , when desired, by carrying 
out one or more of the following transformations; 

Ci). hydrolyzing Y as OR 3 , wherein R 3 is alkyl 
having 1 to 5 carbons or phenyl, to Y is OH; 
Cxi 1 hydrolyzing X as NC0CH 3 to X is NH; 
(iii). converting Y as OH into Y is NHR 4 , wherein 
R 4 is H, alkyl having 1 to 5 carbons, phenyl, hydroxy- 
phenyl or 5-tetrazolyl; and 

(iv) methylating X as NH to X is NCH 3 . 

2. A process according to claim 1, wherein X is 
0, S, SO, S0 2 or NC0CH 3 ; and Y is OH or pR 3 , wherein 
R 3 is alkyl having 1 to 5 carbons or phenyl, 

3. A process according to claim 2, wherein the 
reaction between the phosphonium halide and the aldehyde 
is carried out in an epoxyalkane having 3 to 6 carbons 
at a temperature in the range from 30 to 100* C. 

4. A process according to claim 3, wherein said 
epoxyalkane is 1, 2-epoxybutane. 

5. A process according to any of claims 1 to 4, 

2 3 
wherein Y is OR , wherein R is alkyl having 1 to 5 

carbons* 

6. A process according to any of claims 1 to 4, 
wherein Y as OR 3 is hydrolyzed to Y is OH. 

7. A process according to claim 6, wherein the 
hydrolysis is carried out using an alkali metal 
hydroxide. 


